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Introduction
The demonstration of slow light propagation in ultracold atomic gasses [1] has spurred significant interest in this field, due both to the fundamental aspects as well as the possibility to implement all-optical buffers [2] . Recently, slow-light propagation was demonstrated in a ruby crystal at room temperature [3] as well as in a quantum well at low temperature [4] . These latter demonstrations used the effect of coherent population oscillations (CPO), which may be viewed as a wave-mixing interaction where the effective group velocity of a probe field is affected by a strong pump field. Importantly, in CPO, the dispersion profile of the spectral hole seen by the probe field is governed by the population lifetime rather than the dephasing time [3] , leading to relaxed requirements for the conditions under which light slow-down may be observed. For practical applications, semiconductor waveguides are attractive and we present. for the first time we believe, the experimental demonstration of slow-down in a short, 100 [tm, waveguide at room temperature and at high frequencies. Our theoretical analysis, however, also indicates some fundamental issues that must be considered in the application of this effect, e.g., to store a random bit-sequence.
Experimental set-up and results
We use the experimental technique of [3] to measure the changes in propagation time through a sample, see Fig. 1 . In short, a weak (double-sideband) probe field is generated by applying a small sinusoidal amplitude modulation on a CW laser beam, which is transmitted through the device. The modulation frequency determines the pump-probe detuning [3] . By measuring the phase delay of the output signal relative to the input, the time delay can be easily inferred. The 
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Discussion Experimentally, we were limited in the range of absorption and input power levels that could be investigated. Fig. 4 shows modeling results for a wider range of values; the saturated transmission (power out relative to power in) and time delay are plotted versus input power normalized by the saturation power, S/S,a,. The different curves correspond to different levels of absorption, indicated by the low-power transmission. To. The time delay is here given relative to the carrier lifetime, i.e., ( = At/T. The calculations were carried out in the limit of zero detuning frequency, where the absolute time delay is largest [3] . First, we notice that the theory predicts a local maximum for the delay in dependence on the power level, which occurs because of absorption saturation and power broadening of the induced dispersion. We also see that 4 < 1, i.e., the time delay remains smaller than the carrier lifetime. Our model shows that this is a general result for the mechanism of carrier density pulsations considered. This limitation can also be qualitatively understood, considering that the delay arises from the saturable absorption property of the medium.
O- 
Conclusions
We have experimentally demonstrated the slow-down of light in a semiconductor waveguide at room temperature and at frequencies beyond 15 GHz using the effect of coherent pulsations of the carrier density. [3] . Since the achievement of light slow-down requires a relatively strong saturation of the medium, the bit-period of an optical signal needs to be comparable to or longer than the lifetime in order to avoid patterning effects. With the time delay being limited by the carrier lifetime, this suggests that a straightforward application of the mechanism of coherent population oscillations to store a bit-stream would be limited to less than one bit.
